Oxidative stress in a rat model of nephrosis can be quantified by electron spin resonance.
The pathogenesis of nephrotic syndrome is not clear. In this study, we used electron spin resonance (ESR) to evaluate levels of reactive oxygen species in rats with puromycin aminonucleoside (PAN)-induced nephrosis. Twenty-six Wistar rats were divided into four groups: (1) PAN treated, (2) PAN treated and alpha-tocopherol supplemented, (3) supplemented with alpha-tocopherol only, (4) control. On day 9, urinary protein excretion was measured. On day 10, all animals were sacrificed with retrograde perfusion via the aorta to obtain renal venous perfusates. The signal intensities of ascorbate radicals in the perfusates were determined by ESR. After perfusion, the kidneys were isolated and sieved to obtain glomeruli for determination of glomerular thiobarbituric acid-reactive substance (TBArs) and alpha-tocopherol. Urinary protein excretion by PAN-treated rats increased significantly on day 9 and was reduced by alpha-tocopherol supplementation. The ascorbate radical intensity and glomerular TBArs level were higher in PAN-treated than in control rats and were both suppressed to control levels by alpha-tocopherol supplementation. There were positive correlations between ascorbate radical intensity and the daily urinary protein, as well as between ascorbate radical intensity and the glomerular TBArs level. Hence, it is possible to quantify oxidative stress due to PAN nephrosis by ESR. Our findings suggest that lipid peroxidation plays an important role in the pathogenesis of proteinuria in PAN-treated rats.